An attempt to explain the agricultural land use of an equatorial region around the highland lakes in the southern marginal zone of the Padang (Minangkabau) Highlands, the Province of West Sumatra, was made through both physical and socio-economic approaches. In addition to quantitative analyses of the land use situation in the mid-1980's, the relationship between the dynamics of land use and the changes in socio-economic conditions since the early 20th century was investigated. The principal point of the results of these analyses is that the choice of crops for an upland field was related to transportation and road conditions, and topographic features. We concluded that the inhabitants there responded promptly and rationally to changes in socio-economic conditions including those occasioned by governmental policies. Their positive attitude towards a market economy since the 1920's has been particularly noticeable in a physical environment which is unfavourable for rice production. The development of a road network played a major role in the penetration of a market economy.
I. INTRODUCTION
This paper will attempt to describe and ex plain ecologically the changes of agricultural land use in relation to socio-economic circum stances in an equatorial highland region since the early part of the 20th century. In the preced ing papers, we described the present vegetation and land use (NAKANO et al., 1987) and some aspects of physical and chemical properties of the soil (NAKANO and Syahbuddin,1989) around Lake Diatas, Lake Dibaruh and Lake Talang in the Province of West Sumatra. We also focus sed our attention on the rain catchment basins of the three lakes which are located in close proximity to one another, since such a basin can be regarded as a significant regional unit from the viewpoints of both natural and human ecology.
The study region is located in the southern marginal zone of the "Minangkabau Highlands "1) and has a population density much greater than the average of the "Outer Islands" of Indo nesia (NAKANO et al., 1987) . The average annual rates of population increase in both the 1960's and the 1970's, however, were far less than 1%
(census data at a Kecamatan District Office near the study region) and very much lower than the corresponding values for the whole of both In donesia and the province (Anonymous, 1983) . It should also be noted that some hamlets there are situated in one of the inhabited areas with the highest altitudes in the province. Cultivated lands at more than 1,600 meters above sea level can be seen around these hamlets. As the first step, we studied to what extent the agricultural land use reflects such natural conditions. Be sides this, we were interested in the attitudes of the farmers there towards technologic and so cio-economic changes from the colonial days to the present, and particularly, attitudes towards the penetration of a market economy into the corporate villages (nagaries or negeries). This case study seems to be closely related to the policies for modernization of the economic sys tems of the villages in developing countries, including those in Southeast Asia.
The topographic, climatic and other features of the physical geography of the study region have already been described in a previous paper. Both Lake Diatas and Lake Dibaruh originated from the valleys which were formed by grabens (VERSTAPPEN,1973) and are close to the divide which separates the water systems in Sumatra into those that flow to the Indian Ocean and those that flow to the Malacca Strait. The soil covering the region mainly originated from volcanic ash (Anonymous, 1974) of Mt . Talang. The climate there is always humid and much cooler than in the lowlands because of the high altitude (NAKANO et al., 1987) . The water quality of the three lakes appears to be general ly oligotrophic, although some symptoms of eutrophication could be found (NAKANO et al., 1987) .
II. ETHNOLOGICAL AND SOCIOLOGICAL BACKGROUND
Most people in the Province of West Sumatra are ethnologically called Minangkabau. The traditional structure of their society has been based on typically matrilineal kinship organiza tion, although most of them are Muslims whose system originated in societies governed by pat rilineal principles. A great number of studies of such social structures have been put on record in bibliographical studies, such as the one by NAIM and NAIM (1975) . General information and a summary of their social and political organi zation at the village level can be obtained in ScxoLz (1977) . ScxoLz (1977) , like many other authors, remarked that one of the fundamental features of the Minangkabau social structure was the non-existence of notable class systems exemplified by the castes in India. Schemati cally, they have two types of adat (customary law): Koto-Piliang and Bodi-Caniago.
Their adat had been generally so strongly supported by the Minangkabau people that the Dutch colonial government was obliged to exert all possible efforts to weaken their stub born resistance against modernization policies in the early years of this century. They did not usually accept ethnic outsiders as formal vil lage members, even though such outsiders were Muslims (OKI, 1984) . Minangkabau society had developed a system of joint ownership of lands, particularly as pertained to wet paddy fields, for respective kin groups on the basis of matri lineal principles. The purchase and sale of such lands have been prohibited normatively by adat, although sales actually often take place at present (YONEKURA, 1987) .
The area of their legendary origin is located nearly 80 km to the north-northwest of this study region. The villagers there told us that their ancestors had immigrated from the vil lages on the way to Solok (see Figure 1 ), a commercial centre about 25km to the north of the three lakes. STIBBE (1901) concluded similar ly and remarked that most of the villages were not very old. His remark is compatible with a passage in LAPRE (1936) .
According to STIBBE (1901) , there were two types of possessions: harts pusaka and harta pancarian. The former, mostly lands, were mat rilineally inherited and had to remain intact in principle. The head of a kin group allocated the respective share of harts pusaka to every member as one's livelihood. On the other hand , harta pancarian were possessions which were obtained by means of one's own efforts. They, too, were not to be inherited by his children, but by his heirs laid down by adat on the basis of matrilineal principles.
In this century, the average household size has become smaller in the study region as well as in all of the other regions of the Padang Highlands. Many families have changed into nuclear ones. Accordingly, the control of the heads of matrilineal kin groups seems to have become loosened. Normatively, however, the basic framework of their social organization is still consistently maintained. It is said amongst the people in Padang that the attitudes of the villagers of the study region towards the adat are comparatively conservative. A general and qualitative description of the agricultural land use of the study region in the mid-1980's is given in a previous paper (NAKANO et al., 1987) . Figure 22) and Table 1 quantitatively depict the patterns of such land use in some areas of the catchment basins of Lake Diatas and Lake Dibaruh in December, 1984. Usually, December has much rainfall. Every year, most of the rice plants in this region are transplanted into paddy fields in Oc tober or November. Inasmuch as the area around Lake Talang was mostly covered by a mature forest, it may be left out of considera tion with respect to agricultural land use, al though a few small swiddens could be found in its southeasternmost part. The climate of this highland region is too cool for a farmer to obtain an abundant yield in the wet paddy fields. According to SCHOLZ et al. (1983) , the wet paddy fields around Lake Diatas are located at the highest altitude of all of those in Indonesia. Furthermore, no wet paddy fields can be seen in the majority of the hamlets around Lake (December, 1984) Note: The site numbers coincide with those in Figure  2 .
Dibaruh. This is due mainly to topographic con ditions. Out of regard for this fact, the areas specifically for wet paddy fields were in tentionally excluded from the quantitative survey whose results are shown in Table 1 . Those areas can be distinguished in Figure 2 .
The survey sites were purposely selected, rather regularly after a preliminary survey for the typological classification of agricultural land use ( Figure. 3). The actually cultivated fields in the respective sites of the upland fields shown in Figure 3 are, in fact, intermingled with fallows. The number of upland fields for each crop in a 1-by-1 km mesh of the 1:100,000 maps (Anonymous, 1961 and 1962) was record ed (except for Sites 1 and 8) during the actual field survey. As for Site 1, all of the cultivated fields of one hamlet were counted. In the case of Site 8, only the zones where no paddy fields were intermingled in the area defined by a mesh on one of the preceding maps were taken into account.
Of those crops indicated in Table 1 , the most important ones for market transaction are Irish potatoes (Solanum tube rosum L.), cabbages (Brassica oleracea var. cap itata L.), onions (Allium cepa L.), tuber shallots (A. sp.) and sugar cane (Saccharum officinarum L.). Clumps of raw sugar are produced in the yards of respective farmers by means of a simple pressing appara tus with carabao power. The apparatus is avail able to those sugar-producing farmers through a rental system among themselves. The dried refuse of the cane is used for fuel. The weight of their final product is not very great and is trans portable on their backs or in their bags to the local market, which is held a few days a week. Table 1 shows the main crops grown at the respective survey sites. The choice is strongly related to transportation and road conditions, and topographic features, although other fac tors are certainly involved. When the survey for Table 1 was made, towards the end of 1984 the road conditions around Lake Dibaruh, par ticularly the roads along its eastern shore, were so bad that no large trucks could be used there. In the rainy season, which accounts for three quarters of a year, even the road along its west ern shore was not always dependable for the use of small trucks. At the southwestern side of Lake Diatas, there is no motorable road. There fore the farmers are obliged to carry their goods The contour lines based on Anonymous (1961 and 1962) are drawn every 100 m in altitude. Table  2 . Sites 1, 2 and 3 strongly support this. Site 4 also rough ly supports this proposal, since even the price of raw sugar per weight is higher than both cab bages and Irish potatoes (Table 2) . On the other hand, Table 1 indicates that the production of potatoes and cabbages is closely connected to favourable transportation condi- tions. In addition, the farmers affirmed that large and flat fields were favourable for market ing cabbages profitably. Most fields in Sites 7 and 8, which were on relatively flat land, met these requirements. Those fields are along the fairly well-maintained main road leading to Padang, the provincial capital, and the afore mentioned Solok. The roads between Solok and the main ports for the boats bound for Jakarta and Singapore had been straightened and im proved in many parts by the early 1980's. Maize (Zea mays L.) in both Sites 5 and 7, which are close to a sightseeing centre, is pro duced for home consumption and for the sight seers who enjoy corn on the cob while visiting the highland lakes. Thus, maize is locally consumed. In the early 1980's, a considerable number of rain-fed wet paddy fields in Site 7 were changed into vegetable fields, mainly of Irish potatoes and cabbages. Information about a similar case was obtained at a hamlet located in the mesh northward, next to Site 6. In the latter case, however, the change from wet paddy to vegetable fields took place in the middle of the 1970's, although both the number and the sizes of those are smaller than in the former.
Many vegetable fields in Site 8, too, could be used for the cultivation of wet paddies if need be. An old man living in Site 8 stated that the cultivation of Irish potatoes began there in 1933. This information can be roughly en dorsed by combining the three reports by NIEUWENHUIS (1928) , Commissie van Onder zoek (1928) and LAPRE (1935) .
The cooler climate and rather acidic soil there (NAKANO and Syahbuddin, 1989 ) is suitable for potato cultivation owing mainly to its good conditions for the prevention of the diseases of potato plants (FOTH and ELLIS, 1988) . It was, however, not limited only to the region around the highland lakes that potato cultivation on a larger scale began in the early 1930's, but also in many other regions of the Padang Highlands (OKI, 1984) . (SCHOLZ, 1977) . STIBBE (1901) noted a sharp decline of coffee production in this region as well as in most other regions of the Padang Highlands, which are very suitable, climatically, for the cultivation of Arabica vari eties (Coffea arabica L.). He chiefly ascribed this downward trend of coffee production to mis management by officials and a lack of economic stimuli. Furthermore, another cause of the fall in those days was the spread of a kind of patho genic fungi and insects which attacked, respec tively, the leaves and the berries (ScxoLz,1977) . This was probably due partly to farmers' ne glect of the trees. STIBBE (1901) remarked on the villagers' unwillingness, in the study region at the end of the last century, to introduce ob jectively appropriate crops which were not cul tivated there.
NIEUWENHUIS (1928), however, stated that this study region had also been involved in. the coffee (C. arabica and C. canephora PIERR. ex FROEH.) boom in the 1920's and that the inhabitants' attitudes towards a market econo my had become very positive since about 1925. This is exemplified by the fact that their atti tude towards statute labour for the construc tion and maintenance of roads had thoroughly changed and had become active and assiduous. They wished to be continuously connected to the Batavia (Jakarta) and the Singapore mar kets by telegraph. Commissie van Onderzoek (1928) , too, recognized the very rapid permea tion of a market economy into the villages around the highland lakes as well as in other regions of the province. Furthermore, it should be noted that, in those days, the villagers came into frequent contact with the officers of the Agricultural Advisory Service.
b) The spread of potato cultivation in the 1930's The coffee boom collapsed owing to the world wide Depression which began with a sharp de cline in stocks on the New York market in October, 1929. However, the improved roads to the big markets were still available after the boom. Irish potatoes provided food and cash for the villagers around the highland lakes, partic ularly for those in the areas along the main road to Padang and Solok (Figure 1) . LAPRE (1935) emphatically noted that a village close to the south of Site 8 in Figure 2 was one of the centres for potato production in the Padang Highlands. This village probably influenced the area in and around Site 8 in the early 1930's. Potato fields also existed near a few villages around the northernmost tip of Lake Dibaruh (LAPRE, 1936) , which is less than 4 km to the south of Bukitsileh (Figure 1 ). This small town was the starting point of the fairly motorable road section to Solok in the middle of the 1930's (LAPRE, 1935) . It was partly due to governmen tal activities, including efforts to improve the system and condition of roads, that many fields around the highland lakes were planted with vegetables for market in the 1930' s (LAPRE , 1935 and 1936) . The colonial government made positive contributions to the development and improvement of a road network in the Padang Highlands " ... especially during the 'phase of ethical policies' after 1913..." (ScxoLz et al., 1983, p. 87 ). Yet, as OKI (1984) similarly states, the farmers themselves played the leading role for such change with the help of the activities of the merchants in Padang and other towns. Accord ing to LAPRE (1936) , there was a regular truck service to Padang for carrying potatoes, and the truck owners offered cash advances to the farm ers. From a quantitative analysis regarding labour productivity, OKI (1984) concluded that potatoes were a more favourable crop than rice, especially in the region around the highland lakes. LAPRE'S (1936) remark confirms this con clusion. The sharp increase of potato produc tion in the study region in the early 1930's brought about great expansion of cultivated lands and, in consequence, a lack of arable land (LAPRE, 1935) . Old men in the hamlets at the southeastern and the southwestern sides of Lake Diatas told us that the forest margin around the lake had moved far back during the previous several decades. c) World War and Independence times in the 1940's and 1950's Notable changes in agricultural land use in the highland lake region took place in the 1940's and 1950's, the time of the Japanese occupation and the political and economic tur moil after independence. These were the estab lishment of coffee gardens held and managed by farmers themselves on steep slopes near the northeastern shore of Lake Dibaruh, and the beginning of a mini-boom of sugar production in the hamlets around this lake. These changes can also be seen in the officially published Land Use Maps 1970a ) and a map in SCHOLZ (1977) . To amplify our knowl edge of these changes, we were obliged to rely on information obtained from interviews with the villagers. Before the establishment of the coffee gardens, those steep slopes, whose maxi mum angle of inclination was measured to be somewhat more than 35 degrees, were hardly utilized for agricultural production. According to the comparable census data in LAPRE (1936) and those obtained at the Kecamatan District Office in Bukitsileh, the total population of the hamlets around Lake Dibaruh, excluding its southernmost part, increased by slightly more than 50% during those 31 years from 1930 to 1961. In order to support such population growth in the hard times when opportunities to work away from home were scarce, a large number of Arabica coffee trees mixed with rob usta ones (C. canephora) were planted there mostly in the years between 1939 and 1941 after terraces for the prevention of soil erosion were completed. We could not ascertain a con clusive reason as to why they decided to plant coffee trees in the new gardens in those days when the coffee export from Sumatra for inter national trade was extremely inactive (OK!, 1984) . The price of Arabica coffee beans may have been still comparatively acceptable to the farmers even in such unfavourable conditions as stated above. Another related and plausible reason is that the topography there did not allow them to find any other suitable crops in the technologic and economic circumstances of that time.
It ought to be mentioned that the condition of the road section between Bukitsileh and the point close to the northernmost tip of Lake Dibaruh was reportedly improved and became motorable in the period of the Japanese occupa tion.
d) Mini-booms of a few crops in the 1960's The coffee production on the steep slopes near the northeastern shore of Lake niharuh began to decline towards the end of the 1950's. The main causes which brought about this downward trend were:
(1) the majority of those trees were already past the prime of their berry production, and (2) the enthusiasm of the farmers for re planting and maintaining them had declined, despite the encouragement of the local gov ernment by giving a free supply of the tree seedlings. Sugar production became much more attrac tive at that time, owing to its high price and the farmers' possession of some of the simple sugar cane pressing apparatus. In 1963, the interna tional sugar price jumped (Anonymous, 1971) , and Indonesian exports of raw sugar markedly increased in both quantity and US dollars in the early 1960's (Anonymous, 1966 and 1970b) . Ac cordingly, in 1963, the wholesale price in Jakar ta also soared (Anonymous, 1971 ) even taking into account the galloping inflation of those days (GRENVILLE, 1981) . Such a trend in interna tional prices may have indirectly influenced the local market. Thus, many fields around Lake Dibaruh became covered by sugar cane in the 1960's, particularly on the slopes along its west ern shore where cane fields are still seen with greater frequency than anywhere else (Figure 2 and Table 1 ). Because most cane fields for com mercial production are much larger than vege table fields, the areal percentage of cane fields of the total in Site 4 of Figure 2 seems even greater.
The 1960's were characterized by a consider ably rapid diffusion of chemical fertilizers and by a few crops which brought about mini booms including sugar cane, as stated above. If the inhabitants' assertions are true, it is worth while paying very special attention to the fact that the use of chemical fertilizers began some years before 1970 when the total consumption in the whole of Indonesia was still very small (data in KANO,1988, p. 58) . They were applied to both wet paddy and vegetable fields, though mainly to the latter. However, they had not yet been applied to any sugar cane fields. Such diffusion seems to have been, to a large extent, due to the activities of the officers of the Agri cultural Extension Service and, especially, the merchants in Padang and other towns. Similar ly, the diffusion of new chemicals for the pre vention of yield damage was rapid. Neverthe less, no herbicides were used in the highlands around those lakes even in 1986. An officer of the Agricultural Extension Service alleged that there was no herbicide suitable for local condi tions.
The yield of Irish potatoes usually responds well to fertilization, especially phosphates (FOTH and ELLIS, 1988) . Therefore, fertilizers were perhaps readily accepted. As was describ ed in a previous paper (NAKANO et al., 1987) , the method of manuring fields with dung and ash of herbs, which had been supplied from the degraded grasslands or fern communities around hamlets since olden days (STIBBE,1901) , gradually became obsolete. On the other hand, the problems of injury by continuous cropping and viral diseases of potatoes, the spread of which could not be prevented by the use of chemicals had become serious.
Of the mini-booms which reportedly began in and around this study region in the 1960's, the sweet calabash (Passiflora maliformis L.; a kind of passion-flower) and ginger (Zingiber officinale Rosc.) ought to be noted. While, in 1986, the production of sweet calabash was still at a rela tively high level or was even increasing with the sharply upward trend of sightseers there after 1980, the ginger boom seems to have start ed to slump towards the end of the 1970's. Of the whole Province of West Sumatra, according to HASAN (1984) , the fruits of passion-flowers, having been introduced in about 1960, were produced only in and around this region. Most of those plants were grown in very small or chards in house yards or in close proximity to the houses in the hamlets. When we examine the relationship between the world-wide distri bution of the production areas of passion flowers and their temperature conditions, we may conclude that this region is in a very fa vourable temperature environment (NAKANO et al., 1987) for these plants. As indicated in a map in SCHOLZ (1977) , ginger was produced, in par ticular, in the hilly hamlets beyond the ridge to the west of Lake Dibaruh. e) Further increase of vegetable production in recent years Since the early 1970's, when the national econ-omy of Indonesia noticeably began to develop on the basis of favourable petroleum exports and political stability, vegetable production in the villagess around the highland lakes has been further activated. This is due, in part, to the execution of the German Aid Programme, whose initial stage began in the late 1960's (DEQUIN, 1971) . This programme recommended the promotion and specialization of potato pro duction in those villages (SCHOLZ, 1977) . It intro duced improved varieties with great capability in responding to chemical fertilizers and ac celerated the application of fertilizers which enabled the sequential cropping of vegetables in many fields. Moreover, the cultivation and marketing of cabbages, tuber shallots and onions was pushed forward, partly by the efforts of merchants.
From the accounts of LAPRE (1935) and OKI (1984) , the marketing of cabbages may have begun in the latter half of the 1930's in the study region. It seems, how ever, to have been rather rare until the 1970's, owing partly to the marked degradation of road conditions in the period of political and eco nomic turmoil after independence. Many mid dle-aged informants told us that it had begun in the late 1960's or after 1970.
Having noticed the yield damage caused by the continuous cultivation of Irish potatoes, as has been mentioned above, the farmers in horti culturally favourable areas like Site 7 or 8 in Figure 2 followed the advice of the officers of the Agricultural Extension Service to accept a crop rotation system mainly composed of pota toes, cabbages and tuber shallots or onions. Also regarding cabbages and tuber shallots, they recognized the injury caused by continu ous cropping. In consequence, with regard to the respective frequencies of those fields of the preceding three crops, the values of Sites 7 and 8 in Table 1 are to some degree similar. In the areas where both the topography and transpor tation conditions are extremely unfavourable, most coffee or sugar cane gardens were chang ed into tuber shallot or onion fields. Site 2 is a typical example of such areas. The farmers in the villages around the highland lakes general ly prefer a crop or cultivar which yields its final product in the shortest period after planting. The crops or cultivars with not more than 3 full months to the respective harvests are very pop ular. In this respect, the cultivation of tuber shallots is very attractive, although it needs the most intensive care for a satisfactory yield. The degree of injury by continuous cropping of tuber shallots is not so serious as it is with Irish potatoes. Tuber shallots have been cultivated for self-consumption in the study region since olden times (LAPRE, 1936) , while onions, which are also a crop preferring a cool region, were allegedly introduced there through merchants in the middle of the 1970's. The following epi sode concerning the reason why for the passing of the sugar cane boom should also be noted. A child's fingers were caught in the pressing apparatus and were seriously injured. This incident shocked some farmers into giving up their cultivation of sugar cane. Another more important reason was, reportedly, a declining tendency of yield owing to the spread of sugar cane diseases.
The tendency for farmers to prefer an early maturing cultivar can also be applied to the case of the Irish potato. The rate of change of varieties is remarkably quick at the present time. It appears that a variety becomes unpopu lar in less than 10 years after its introduction. It takes just 3 full months. for the farmers to gather a harvest of the presently popular vari ety there, even though the yield of this variety is considerably less than that of another late maturing variety. Such quick shifting of potato varieties is due partly to the prevention of severe yield loss caused by the viral diseases which the crop rotation system cannot entirely prevent. If they replant virus-containing tubers which they themselves dug, they suffer great loss in yield. In order to avoid such a loss, they will adopt a more favourable variety once their potatoes have contracted viruses. Most new varieties of vegetables are allegedly introduced through merchants. The reputation of those new varieties circulates very rapidly among the farmers.
The noticeable improvement of the road system in the 1970's prepared better conditions for marketing vegetables. According to SCHOLZ (1977) , no potato produced in the province was exported out of Sumatra in the early 1970's. The manager of a local market and some officers of the Agricultural Extension Service told us, however, that a considerable percent age of the potatoes and other vegetables pro duced in the villages around the highland lakes was being exported to Jakarta and even to Sin gapore, which offers a vast market for vegeta bles. The transaction prices of the relevant veg etables at some big markets were noted on the price board at a local market. Among the larger ones, the markets in a few main port cities along the commercial rivers down to the Malac ca Strait, as well as those in Solok and Padang, were included. This suggests that these inform ants were correct. Still, we heard that a great number of cabbages sometimes rotted, because they could not be carried to market on account of the road and transportation problems at the peak of the rainy season. That is, cabbage was a risky crop even in the circumstances of the mid 1980's, as can be seen in Table 2 , which shows a sharp fall in the transaction price of cabbages during less than one month in March-April, 1986 . Attention should be paid to the fact that many farmers there cultivated such a risky crop.
Land holding and land use development
In Minangkabau society, the cases of strained relationship of landowners and landless tenants could rarely be found (OKI, 1984) . In principle, a share of continually cultivated lands owned by a kin group (clan or sub-clan) is matrilineally inherited. Only women have the right to claim a share. As a rule, most farmers are under the supervision of the heads of respective kin groups. Although the villagers are required to conform to the adat concerned, all of them have the right to change any plots of forest land around their village into lands for cultivation.
As the economic and other conditions for marketing cash crops in the study region became favourable in the 1920's and the 1930's, the demand for upland fields increased, as stated by LAPRE (1935) . The farming technol ogy in those days was incapable of continual production of vegetables at an upland field. In order to raise vegetable production, therefore, the villagers needed to clear forest lands around them. When a man cleared a forest and changed it into a vegetable field, he could freely use the land like his other harts pancarian until his death in so far as he did not leave it unused for too many years. This is probably one of the factors which accelerated the process leading to the retreat of the forest margin around a hamlet during the past several decades. If the fallow period of an old field is too long and no trace of cultivation has been shown there, any one of the villagers can change it into an upland field for cultivation even though the vegetation of the old field remains grassland. It ought to be noted that, in their system of land holding, a man could obtain and manage a vegetable field at low cost in the short-term perspective when suitable lands were available in the forest near by, since he usually needed to pay neither fore gift for making a new field nor rent.
V. DISCUSSION AND CONCLUSION
The positive and active attitudes of the vil lagers towards a market economy since the 1920's have been noticeable. The agricultural and cultural system of the Minangkabau was established on wet paddy fields and is based on them even now. The climate of the villages around the three lakes is too cool for a farmer to obtain an abundant rice yield. In addition, it takes more than eight months for him to reap a harvest after the planting of rice seed. In the colonial days, it took as long as ten to eleven months (NIEWENHUIS, 1928; Commissie van Onderzoek, 1928) . In those villages, the im proved rice strains which have brought about the "Green Revolution" in many regions of South east Asia are, reportedly, not so productive as local ones and, therefore, are not grown at all. Inasmuch as the study region is situated in an agriculturally marginal zone in the above mentioned sense, the inhabitants there appear to have been obliged to allow the penetration of a market economy in order to eke out a slender livelihood. It is, however, a more appropriate explanation that they rather promptly and ra tionally accepted it. Their land use system and choice of crops seem to be very rational in most cases. As stated above, a considerable number of rain-fed paddy fields were changed into Irish potato and cabbage ones in the early 1980's. This may appear to be incompatible with the fact that the relative price ratio between rice and Irish potatoes did not necessarily become more favourable for the producers of the latter in the same period of time (Table 2) . Rice pro duction in the whole province, however, in creased faster than the population (NAKANO et al., 1987) . The view that such a policy is rational becomes clear when we take into account such local factors as the low level and instability of rice yield, and the position of potatoes as one of the crops in the rotation system in those vege table fields. Moreover, the price of cabbages probably rose faster than that of rice (Table 2 ; Anonymous, 1984 and , though the former greatly fluctuated.
Minangkabau highlanders have been very famous for their permanent or temporary emi gration all over Indonesia, especially to com mercial centres such as Jakarta, Jambi and Pekanbaru (SCHOLZ et al., 1983) . Furthermore, the low values of population increase rates in the study region, as stated in Chapter I, natural ly suggest that many people emigrate from there. This implies that much information and ample knowledge about urban life and market trends could be acquired by those villagers through their family members, relatives and friends, and quickly diffused among the vil lages at large. This must have been an impor tant factor contributing to their positive and active attitudes towards the market economy. Although they have consistently maintained the basic frameworks of both their social organ ization and adat, which are substantially differ ent from corresponding systems in modern Western Europe, neither has hindered them from being willingly involved in such a market economy.
As has been emphasized, the development of a road network must have been a very impor tant factor for the activation of the production of cash crops containing much water. These crops require a greater transportation capacity than dried goods like coffee beans. Further more, the activities of the merchants in Padang and other towns and governmental officers, in cluding those for Aid Programmes, seem to have been very important in the activation of production of these crops, although the readily acceptable attitude of the villagers towards their activities was indispensable and govern mental policies were selectively accepted. They have been willing to cooperate in the comple tion of some governmental policies; for in stance, there was active participation in the statute labour for road construction and main tenance even in colonial days.
Such positive and active attitudes towards the development of a market economy ought not to be regarded as limited to the inhabitants around the highland lakes, but instead as apply ing to all of the people in the Padang Highlands (OKI, 1984) .
